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* POCT: Where did we come from?

 What is POC? Contemporary Definitions.

 POC for Infectious Disease: What, Where, and
Why?

* A Call to Get Involved.
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Petrus, his students and
an attendant with a flask
of urine, c. 1500

From Fasciculus Medicinae, Venice, C.
Arrivabenus, 1522

Harvard Art Museums/Fogg Museum,
Gray Collection of Engravings Fund,
G5121.2




Ancient POCT: Urine Exammatlon

CHAPTER 1

UROSCOPY IN ANTIQUITY

THERE is perhaps no excretion of the human body
which possesses more interest to the medical practi-
tioner, and probably none which throws so strong a
light on the organic processes of the diseased as well as
the healthy body, as the urine.

The origin of uroscopy, or the art of diagnosing
disease from the inspection and examination
of the urine, is practically co-eval with the :r':zl:;;y"f
genesis of the art of healing itself, and, after a
careful investigation of the subject, one must conclude

From: The evolution of urine analysis; an historical sketch of the clinical examination of urine. Wellcome, Henry S. Sir, 1853-1936.
London, Burroughs Wellcome [1911]
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* A Sumerian Syllibarium
(dictionary) c. 4000 BCE
lists body parts, and
alludes to changes in
color and constitution
of urine observed by
physicians.

| ,,Uroscopy in the Ancient World

I. Y] 2] explained as sinmatu pizu, * white or

pure urine."”

II. Sui] (5= explained as sinatu zalmi, *black

or dark urine.”

L 55 =1 or &1 =M1}

urpati sinatu,

explained as

“clouds of the urine.”
V. =il (lost).

“ mud or sediment of the urine.”

V. Y] =4 explained as sinatu bursi.

Explained as tidu sa sinatu,

This is a very interesting group, as the second square
means “ bright, very bright red,” and evidently indicates
blood-coloured urine.

-]



/“Some Sanskrit diaghoses prior to

e 400 BCE:

— Iksumeha, cane-sugar juice urine.
— Ksuermeha, potash urine.
— Sonitameha, urine containing blood.

— Pistameha, floury-white urine.

 When the patient passes this type of urine the hair on the
body becomes erect, and the urine looks as though mixed
with flour. Urination is painful.

— Hastimeha, elephant urine.

* “The patient continuously passes turbid urine like a mad
elephant.”

— Madhumeha, honey urine.
* Trains of long black ants are attracted by the urine.



Hippocrates (460-370 BCE)
on Urine Analysis

Emphasized the importance of
examining the urine with all five
senses.

Thank goodness for technology.

HIPPOCRATES INSTRUCTING STUDENTS IN THE "JupomeEnt”
oF Disease rFrroM THE Ugine

From a woodcut of the XV centur; ' 4

He pointed out the .effect of food and drink on the
secretion, its variation in colour,odour and transparency,
and taught the symptomatic and prognostic signification
of these changes. “ Urine is best,” he states, *“ when
the sediment is white, smooth and consistent, during the
whole time: until the disease comes to a crisis, for it
indicates freedom from danger and an illness of short
duration ; but if deficient, and if it be sometimes passed
clear and sometimes with a white and smooth sediment,
the disease will be more protracted and not so void
of danger. If the urine be reddish and the sediment
consistent and smooth, the affection in this case will be
more protracted than the former, but still not fatal.
Farmacious sediments in the urine are bad, and still
worse are the leafy; the white and thin are very bad;
but the furfuraceous are still worse than these. Clouds
carried about in the urine are good when white, but
bad if black. When the urine is yellow and thin, it
indicates that the disease is unconcocted. The most
deadly of all kinds of urine are the fetid, watery,
black and thick; in adult men and women the black
is of all kinds of urine the worst, but in children,
the watery.,




Specimen Guidelines

Ismail of Jurjani (c. end of 11t century), a Persian
physician

Includes container specifications, time of
collection, storage conditions, and patient
instructions.

Goes on to provide detailed recommendations
for examination of urine.

“The urine which is for the physician to examine,”
he states, “must be collected in a bottle, which must
Urcscopy be large, transparent and clean, and if
as practised possible should be in the shape of a bladder.
E,,“;' It should be of a large size, so as to contain
Persians  the whole of the urine (24 hours), for the
reason, if there be something (sediment) in it, it
should be detected at once. The shape of the bottle
is devised like a bladder for the reason that the urine
should be in natural position as in that viscus. Urine
should be well guarded against heat, cold and the sun,
because extremes of temperature change its natural
state, and heat makes it burn, and its thin sediments
are consumed thereby. Cold makes urine congealed.

“Urine sent for examination should be that of the
early morning after a good sleep. It should be passed
before eating or drinking anything, because partaking
of certain foods changes the colour of the urine. One
should not rely upon urine that has been passed during

starvation, sorrow, weakness or sleeplessness, or after
coition, because above conditions change its colour.
After food and wine the natural heat of the body
increases for the purpose of digestion, the urine becomes
colourless. Often in hot diseases it becomes white and
puts the physician off his guard. After hunger, sleep-
lessness, sorrow and trouble, urine changes its colour,
because heat (bodily) in such conditions moves about
(in the body) and makes the urine appear coloured.
Often one passes colourless urine after sleeplessness,
because heat (bodily) is dissipated through insomnia,
the urine passed is rather turbid and not clear and light,
because food cannot be well digested in sleeplessness;
food remains kham (uncooked, unasssimilated) ; that is
also the reason why one gets darkish and muddy water
from uncooked food.




 The urine-glass disc
was used as a
colorimetric
standard (the first
ones known date
from 1400 or before)
in urine diagnosis.

published in 1506 by Ullrich Pinder, in his book Epiphanie Medicorum, from http://blogs.scientificamerican.com/oscillator/2012/10/18/the-urine-wheel/



" Perspective

Historical practitioners of point-of-care testing
(and laboratory medicine in general) struggled
with the same things we do; standardization
of procedures, competency, quality control,
and pre- and post-analytical problems.



A Bedside Urine Diagnosis:
Eminent Doctors of the
Time

17th Century print by Isaac Sarabat,
from the NLM History of Medicine
collection.

Cookson
Howanitz
Campbell .

Nakleh

Fortunately, technology, though
unfortunately, perhaps not personal
appearance, has improved... &




AU N
‘/.’ \~\

. o
« / :
&’ ’/J A :
v

WHAT IS POCT?



| POCT Definitions — CAP

* Point-of-Care Testing (POCT) is defined as tests
designed to be used at or near the site where the
patient is located, that do not require permanent
dedicated space, and that are performed outside the
physical facilities of the clinical laboratories. Examples
include kits and instruments that are hand-carried or
otherwise transported to the vicinity of the patient for
immediate testing at that site (e.g., capillary blood
glucose) or analytic instruments that are temporarily
brought to a patient care location (e.g., operating
room, intensive care unit). POCT does NOT include
limited service satellite laboratories with fixed
dedicated testing space; these are covered under the
Limited Service Laboratory Checklist.



/\ POCT Definition — Joint

Commission

* POCT has been called bedside testing, near-
patient testing, alternate-site testing, and
ancillary testing. Itis differentiated from
centralized laboratory testing by the fact that it
does not require a physical laboratory to perform
testing; that is, the ‘laboratory’ exists at each
point of care. The specimen is obtained and
processed, and results are reviewed where care is

provided. At some organizations w
instruments are interfaced to a hos

nere the

oital or

laboratory information system, results are
reviewed, released, and loaded to a central
computer from data-upload stations.



| POCT Definitions Other

* Henry’s Laboratory Medicine Textbook

— POC testing (also known as near-patient testing,
alternate-site testing, patient-focused testing) is used
in a variety of settings such as the emergency
department, operating suites, clinics, HMOs, physician
offices, and nursing homes. POC brings laboratory
testing to the site of the patient rather than obtaining
a specimen and sending it to the laboratory. Real-
time measurements of a patient’s status may be
obtained in a short period of time, allowing the health
care provider to assess acute patient needs.

* Wikipedia
— Point-of-care testing (POCT) is defined as diagnostic
testing at or near the site of patient care.



* All agree it’s near the patient
* Most agree that there’s no dedicated space

e Curiously (at least to me), no definition
mentions that POCT is usually performed by

workers who have other jobs than laboratory
testing.

* Ask any POCC what the biggest issue in POCT
1S...

( Agreement / Disagreement .
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___Regulatory Structure of POCT

N )

* Waived tests
— Minimal requirements: follow manufacturer's instructions.

— May be widely distributed to clinical sites with little
oversight.

e Unwaived tests

— Follow all the regulations we’re familiar with for lab
testing; PT, personnel, QC/QA, etc.

— Many POL perform fairly sophisticated testing; many more-
complex tests will go to POL settings.

* Beyond the US

— This regulatory framework is US-only; other places break
things down differently.



e €)%

o) i ived?
\/\ When Will They Be Waived:

e 1,200 hours per waiver application

* FDA expects each manufacturer will spend 2,800
hours creating and maintaining the record of the
application

* $350,000 = total operating and maintenance cost
associated with a waiver application (specimen

collection, lab supplies, reference testing,
shipping, instructional materials, study oversight)

Federal Register, vol. 78, April 19, 2013.



WHAT INFECTIOUS DISEASES
WOULD WE TEST FOR AT POC?
WHEN AND WHY?



\/ Disease

* |Inpatient

— For triage / ER / disposition decisions.
* Qutpatient

— For immediate diagnosis / treatment.

— For testing difficult-to-reach populations.

— For retaining revenues that might otherwise go
elsewhere.

s POC Applications for Infectlous f



FDA-Waived ID Tests

Tt

Infectious Disease  Chemistry
Adenovirus — ALT, AST
Helicobacter pylori Ab — Microalbumin
Hepatitis C — DAU, ethanol, nicotine
HIV-1&2 Ab — Cholesterol, HDL, Triglycerides
Influenza A/B — Creatinine
Lyme Ab screen — N-telopeptide
Monospot — FSH, LH
RSV — Glucose, Fructosamine, Hgb Alc
RSV Ab — HCG
Strep group A — Ketones
Trichomonas — Lactate
e Urinalysis & Microscopy * Hematology
— Dipstick UA — ESR
— Fern test — Fecal/Gastric Occult Blood
— Semen analysis (qual) — Hematocrit / Hemoglobin
* Oncology — Prothrombin time

— Bladder tumor-associated antigen
21



Analytes
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e Respiratory Pathogens
— Group A Strep
— Influenza
— RSV and Adenovirus

* Genitourinary Pathogens
HIV/HCV
* Nosocomial Pathogens

Other Infections
— EBV

— Lyme

— Malaria

— Tuberculosis



Significance

— Among the most common infections of
childhood.

— Antibiotic therapy shortens symptoms and
prevents (rare) complications.

Applications

— Outpatient management of pharyngitis;
immediate diagnosis and prescription.

Performance
— Sensitivity of current antigen tests 70-96%
Limitations and Issues

— Confirmatory culture in antigen-negative
cases still recommended by American
Academy of Pediatrics. The Infectious
Disease Society of America guidelines do not
require backup culture in adults, due to low
prevalence and risk of complications.

Needs

— Molecular test could have sufficient
sensitivity to eliminate the need for culture
backup; a very fast molecular method would
be needed for same-visit management.

Group A Strep

Throat is swabbed
in the area of
the tonsils

Tonsil




Significance
— Influenza is a major cause of morbidity and
mortality.

— Treatment is of modest value; therapy within
the first 36 hours of symptoms results in 30%
to 40% reductions in the duration and
severity of illness and reduced rates of
complications, and earlier return to work.

— Avoidance of antibiotics.

Applications

— Outpatient assessment and management of
patients with respiratory disease.

— ER/Urgent care triage and placement;
influenza vs pneumonia
Performance

— Current antigen methods insensitive relative
to molecular; very insensitive depending on
test, strain, and patient.

Limitations and Issues

— Antigen insensitive; molecular still not
waived.

— Uncertain clinical value of influenza testing.
— Seasonal testing.
— Specimen collection is critical.

Needs

— Rapid, sensitive molecular methods are
becoming more available; none yet waived.

Influenza o

US Influenza Deaths / Year

15000 -

10000 -

5000 -

1996
1997
1998
1999
2000
2002
2003
2004
2005
2006

2001

shatft swab

Data from: Estimates of Deaths Associated with Seasonal Influenza -
-- United States, 1976--2007, MMWR 59(33);1057-1062

“flexlble



RSV and Adenovirus s =

* Applications

— Antigen tests similar to influenza,
but less widely used.

— RSV very common in pediatric
populations.

* Performance
— Current antigen tests insensitive.

 Limitations and Issues

— Limited therapeutic options;
uncertain value of testing.

— Avoidance of unnecessary
antibiotic therapy.

e Needs

— Rapid, sensitive molecular
methods

— Multiplex respiratory testing

.
Images from http://www.cafemom.com/group/babies/forums/read/10913175/anyone_else been thru rsv_broncolitis with an_infantand
http://www.wadsworth.org/divisions/infdis/virology/rsv.htm



http://www.cafemom.com/group/babies/forums/read/10913175/anyone_else_been_thru_rsv_broncolitis_with_an_infant
http://www.cafemom.com/group/babies/forums/read/10913175/anyone_else_been_thru_rsv_broncolitis_with_an_infant
http://www.cafemom.com/group/babies/forums/read/10913175/anyone_else_been_thru_rsv_broncolitis_with_an_infant
http://www.wadsworth.org/divisions/infdis/virology/rsv.htm
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enitourinary — Vaginal Pathogens

* Provider-performed microscopy; a whole
additional topic. KOH preps, wet mounts, etc.
* For vaginal pathogens, tests include:

— Waived Trichomonas rapid test (OSOM); performs

better than wet-prep; BV Blue waived for bacterial
vaginosis.

— Affirm VPIIl non-waived for bacterial vaginosis,
trichomonas, and yeast infections.

TEST PROCEDURE / RESULTS

§| TheLEN _ _ - e A1 Insert test £ PP Read results at
Performance of OSOM Trich for the detection of T. vaginalis t TT[ 1 I \e o stick into Y, L 10 MINUTES
\ = et extracted —
Result by CPSE LEUL = | Let stand sample. POSITIVE
Result by OSOM Trich2 Total - Insert swab L 1 MINUTE. i (B | N | i
Positive Negative and mix. Removs 'l'
Positive 18 0 18 swab from A /4 NEGATIVE
Negative 1 990 991 U fest fube. E
Total 19 990 1,009
Asensitivity, 18/19 (94.7%), specificity, 990/990 (100% ), pos tive predictive value, 19/19
(100%); negative predictive value, 890/981 (89.9%); and efficiency {
rue p @ pos y Ap
0s J Clin Microbiol. 2008 October; 46(10): 3467—-3469




* Applications

— Use in ER, STD clinic settings for rapid diagnosis and
management in challenging populations.

— Use in routine Gyn care less compelling, since multiple tests may
require follow-up.

e Performance
— Nothing waived

— GenXpert CT/NG recently FDA-approved, moderate complexity,
easily managed by a good POL, has excellent performance, 90
minute TAT.

* Needs
— Even more rapid TAT for same-visit outpatient management.

— Waived molecular tests.
— Adding trichomonas, ?HPV?

\) Genitourinary — CT/GC -

~



Significance
— CDC estimates that 1,148,200 persons aged 13
years and older are living with HIV infection,
including 207,600 (18.1%) who are unaware of
their infection
Applications

— Management of unknown serostatus during labor
and delivery

— Management of blood / fluid exposures
— Outreach testing to hard-to-reach populations

Performance

— Commonly used rapid tests insensitive in
‘window period’ relative to the best lab-based
4th-gen tests.

Limitations and Issues

— Require supplementary testing for positives; new
algorithms in CLSI M-53-A.

— False-positives higher in oral fluid testing.
— Approved for home-testing

Needs
— Sensitive rapid tests equivalent to current 4th-
generation lab-based tests.

* Alere Determine Combo HIV1/2 and p24Ag test
approved 8/8/2013

— Rapid, simple confirmatory tests.

— POCfor viral load and CD4 monitoring, especially
in poor parts of the world.

HIV Antibody 2 g

. HIV RNA (plasma)

HIV Ab
HIV p24 Ag
HIV Infection
I "
T T T T T T N/ S 1 T
0 10 20 30 40 50 60 70 80 180 240 300 360
a1 Days
Eclipse Acute
Perir:)d Infection Recent Infection Longstanding Infection —»
Antibody Antibody  Antibody
Viral Jetection Detection Detection

21 generation 1st generation
EIA

From Branson B: J Acquir Immune
Defic Syndr 2010;55:5102-S105

FREC!

Confidential HIV Testing
New Oraquick Rapid Test

Know your HIV Status in 20
Minutes!

No Appointment Necessary

Arkansas AIDS Foundation

518 East 9t Street
Little Rock, AR 72202




Significance
— Estimated 3.2 million HCV infected
in US.

— 8-10,000 deaths/year; 40% of
chronic liver disease.

Applications

— Outreach testing in hard-to-reach
populations

Performance
— Overall approach perfomance of
laboratory-based tests.
Limitations and Issues

— Emerging effective therapies are
making population screening more
important.

Needs

— Improved access to testing and
treatment services.

HCV

OPEN a ACCESS Freely available online

B PLOS |one

The Burgeoning HIV/HCV Syndemic in the Urban

Northeast: HCV, HIV, and HIV/HCV Coinfection in an

Urban Setting

Jamie P. Morano'*, Britton A. Gibson’, Frederick L. Altice'?

1 Department of Intemal Medicine, Section of Infectious Diseases, AIDS Program, Yale School of Medicine, New Haven, Connecticut, United States of America, 2 Division of

Epidemiology of Microbial Diseases, Yale School of Public Health, New Haven, Connecticut, United States of America
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EBV
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* Applications

— Assessment of outpatients (usually)
with pharyngitis and other
syndromes consistent with infectious
mononucleosis.

e Performance

— Heterophile antibody 90-95%
sensitive, but less so during first
weeks of illness.

 Limitations and Issues

— Usually a positive result is sufficient
in appropriate patients with
compatible clinical syndromes.

e Needs

— Nothing urgent, there’s no effective
therapy.

Image from http://www.wadsworth.org/chemheme/heme/glass/slide_007_ atyplymph.htm



http://www.wadsworth.org/chemheme/heme/glass/slide_007_atyplymph.htm
http://www.wadsworth.org/chemheme/heme/glass/slide_007_atyplymph.htm
http://www.wadsworth.org/chemheme/heme/glass/slide_007_atyplymph.htm
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" Rapid Diagnostic Tests Lkt REiN0 TORD) wdd

Making Rapid Diagnosis Work......

What is an RDT?
Purchas " Malaria Rapid Diagnostic Tests (RDTs) assist in the diagnosis of 1
urchasing an
Using RDTS malaria by detecting evidence of malaria parasites in human blood.
B rovide information and guidance for malaria

RDT Field Trials

RDT Evaluation
Programme

* Applications o
— Diagnosis of malaria in endemic areas
— Malaria RDTs in US rarely POC; non- L & :
waived o
* Performance TOR@ =2

— Recommended sensitivity is 95% at 100
parasites /ml for P. falciparum

— H ig h Iy va ria ble’- W H O h a S exte n S iVe Iy World Health Organization Regicnal Office for the Western Pacific 2005

evaluated different kits. = |
* Operator dependance
* Instruction variability
* Kit-to-kit and lot-to-lot variation N
* Strain variation in P. falciparum
* Sensitivity to heat and storage

* Limitations and Issues

— See
http://www.wpro.who.int/malaria/sites/r
dt/home.html for more information.

* Needs
— Reliable, inexpensive, sensitive kits
— ?Molecular tests?

e



http://www.wpro.who.int/malaria/sites/rdt/home.html
http://www.wpro.who.int/malaria/sites/rdt/home.html
http://www.wpro.who.int/malaria/sites/rdt/home.html

Tuberculosis

Applications

— Diagnosis of TB and detection of drug
resistance in endemic areas.

— Nota POCT in US

Performance

— TB lateral-flow tests are terrible and
should not be used.

— Molecular tests for TB coming into
widespread use

* Highly sensitive
* Detect some drug resistance
Limitations and Issues

— Still expensive and require power /
servicing / support

Needs

— Simpler, cheaper, faster
— More drug resistance testing




. The GeneXpert TB: Rapid
ﬂ ‘etectlon Resistance Screenmg;v:

N \

JIS

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 9, 2010 VOL. 363 NO. 11

Rapid Molecular Detection of Tuberculosis
and Rifampin Resistance

Catharina C. Boehme, M.D., Pamela Nabeta, M.D., Doris Hillemann, Ph.D., Mark P. Nicol, Ph.D.,

Shubhada Shenai, Ph.D., Fiorella Krapp, M.D., Jenny Allen, B.Tech., Rasim Tahirli, M.D., Robert Blakemore, B.S.,

Roxana Rustomjee, M.D., Ph.D., Ana Milovic, M.S., Martin Jones, Ph.D., Sean M. O’Brien, Ph.D.,

David H. Persing, M.D., Ph.D., Sabine Ruesch-Gerdes, M.D., Eduardo Gotuzzo, M.D., Camilla Rodrigues, M.D.,

David Alland, M.D., and Mark D. Perkins, M.D.

e A tool for world TB control.




The Instrument and Test

e Cartridge-based
integrated molecular
system.

e Detects M. tuberculosis
as well as rifampin
resistance-conferring
mutations

— three specific primers

— five unigue molecular
probes




Simple, rapid.

Deployable to limited-
resource settings.

Still requires expensive
reagents and
maintenance.

Under WHO-FIND
program, a four module
GeneXpert platform and
linked computer costs
about USS17K

With funding from
PEPFAR, USAID, UNITAID,
and the Bill & Melinda
Gates Foundation, the
cost per cartridge set at
$9.98 from Aug 6, 2012,
for the next 10 years.

Workflow

Sputum liquefaction
and inactivation with
2:1 sample reagent

(6] (7]

© e

Sample Ultrasonic lysis DNA molecules Seminested
automatically of filter-captured mixed with dry real-time
filtered and organisms to PCR reagents amplification

washed release DNA and detection

in integrated
reaction tube

Printable

Transfer of
test result

2 ml material
into test cartridge

Assay Name MTB-RIF

Test Result

Cartridge inserted into
MTB-RIF test platform
(end of hands-on work)

e

Time to result, 1 hour 45 minutes

N




Overall sensitivity 99.8% for
smear-positive, 90.2% for smear-
negative cases.

A single direct MTB/RIF test for
culture-confirmed tuberculosis
was 92.2% sensitive

For smear-negative cases the
sensitivity was 72.5% for one test,
85.1% for two tests, and 90.2%
for three tests

Among HIV-positive patients with
pulmonary tuberculosis, the
overall sensitivity of the MTB/RIF
test was 93.9%, as compared with
98.4% in HIV-negative.

3.7% indeterminate rate (lower
than contaminated cultures)

Detecting TB

Table 2. Overall Sensitivity and Specificity of the MTB/RIF Test, According to the Number of Tests per Patient,
as Compared with Three Smears and Four Cultures.*

Site and No. of Tests

Site

Lima, Peru
Correct — no.ftotal no. (%)
95% Cl

Baku, Azerbaijan
Correct — no.ftotal no. (%)
95% Cl

Cape Town, South Africa
Correct — no.ftotal no. (%)
95% Cl

Durban, South Africa
Correct — no.ftotal no. (%)
95% Cl

Mumbai, India
Correct — no.ftotal no. (%)
95% Cl

Mo. of MTB/RIF tests

3 Samples (2 pellet and 1 direct)
Correct — no.ftotal no. (%)
95% Cl

2 Samples (1 pellet and 1 direct)
Correct — no. total no. (%)
959 Cl

1 Sample (direct)
Correct — no. ftotal no. (96)

95% ClI

209/211 (99.1)
96.6-99.7

144/149 (96.6)
92.4-98.6

142/148 (95.9)
91.4-98.1

4345 (95.6)
85.2-08.8

185/18% (93.4)

95.4-99.5

723741 (97.6)

96.2-98.5

1423 /1452 (96.0)
94.6-97.1

675/732 (92.2)
90.0-93.9

Sensitivity

Smear-Positive

199/199 (100)
98.1-100.0

80/80 (100.0)
95.4-100.0

95/96 (99.0)
94.3-99.8

30/30 (100.0)
88.6-100.0

162/162 (100.0)

99.7-100.0

566/567 (99.8)

99.0-100.0

1127/1134 (99.4)
08.6-99.7

551/561 (93.2)
96.8-99.0

Smear-Megative
All Culture-Positive  and Culture-Positive  and Culture-Positive

10/12 (83.3)
55.2-95.3

64/69 (92.8)
34.1-96.9

47/52 (90.4)
79.4-95.8

13/15 (86.7)
62.1-96.3

2326 (88.5)

71.0-96.0

157/174 (90.2)

34.9-93.8

206348 (85.1)
70.7-89.2

124/171 (72.5)
65.4-78.7

Specificity

MNo Tuberculosis

102/102 (100)

96.4-100.0

68/70 (97.1)
90.2-99.2

186/189 (98.4)
95.4-99.5

213/219 (97.3)
94.2-98.7

35/36 (97.2)

85.8-99.5

604/616 (98.1)

96.6-98.9

1215/1232 (98.6)
97.5-99.2

604/609 (99.2)
98.1-99.6




-2, ;etecti ng Rifampin Resistance

Used as a surrogate
marker for MDR, since
isolated rifampin
resistance is unusual.

After sequencing
discrepants, detected:
— rifampin resistance in 209

of 211 patients (99.1%
sensitivity)

— all 506 patients with
rifampin susceptibility
(100% specificity)

Later case reports have
described false-resistance
calls from the test; may be
reduced by newer edition
of test.

Table 3. Sensitivity and Specificity of the MTB/RIF Test for the Detection of Rifampin and Multidrug Resistance, as Compared
with Phenotypic Drug-Susceptibility Testing Alone and in Combination with Sequencing of Discrepant Cases, According to Site.*

Phenotypic Drug-Susceptibility Testing

Site and Total Phenotypic Drug-Susceptibility Testingj and Discrepant Resolution by Sequencingj
Sensitivity for Specificity for Sensitivity for Specificity for
Rifampin Resistance  Rifampin Resistance  Rifampin Resistance  Rifampin Resistance
Lima, Peru— no. ftotal no. (%) 16/16 (100.0) 190/193 (98.4) 19/19 (100.0) 190/190 (100.0)
Baku, Azerbaijan— no./total no. (%) 47/49 (95.9) 90/94 (95.7) 51/52 (98.1) 90/90 (100.0)
Cape Town, South Africa— no./total no. (%) 15/16 (93.8) 126/126 (100.0) 15/15 (100.0) 126/126 (100.0)
Durban, South Africa— no. ftotal no. (%) 3/3 (100.0) 38/38 (100.0) 3/3 (100.0) 38/38 (100.0)
Mumbai, India — no.ftotal no. (%) 119/121 (98.3) 61/64 (95.3) 121/122 (99.2) 62/62 (100.0)
Total for rifampin resistance
Correct — no./total no. (%) 200205 570 s0s/51s (8 0) | 209/211(99.1) 506/506 (100.0)
95% Cl— % 94.4-99.0 96.5-08.9 96.6-99.7 99.2-100.0
Total for multidrug resistance
Correct — no. ftotal no. (%) 1 195/200 (97.5) 197/199 (99.0) |
95% Cl— % 94.3-93.9 96.4-99.7
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As of 31 March 2013, a total of 1,123 GeneXpert instruments (comprising 6,181 modules) and
2,315,380 Xpert MTB/RIF cartridges had been procured in the public sector in 83 of the 145
countries eligible for concessional pricing.
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Figure: Development pipeline for new tuberculosis diagnostics

Reference level laboratories refer to national level facilities. Intermediate level laboratories refer to district and subdistrict level facilities. Peripheral level laboratories
refer to community level facilities. Reproduced fromWHO's global tuberculosis control report, 2012,* by permission of the World Health Organization. Ab=antibody.
Ag=antigen. CRI=colorimetric redox indicator assay. DST=drug susceptibility test. LED=light emitting diode. LPA=line-probe assay. MDR-TB=multidrug-resistant
tuberculosis. MODS=microscopic observation drug susceptibility. NAAT=nucleic acid amplification tests. NRA =nitrate reductase assay. SS+=sputum smear-positive.

VOC=volatile organic compound. XDR-TB=extensively drug-resistant tuberculosis.




. Recommendation — Get Involved!

* “Point-of-care testing, especially those analyses that
are conducted at the patient’s bedside, in a physician’s
office, or in a clinic, is a growing trend in health care,
and clinical microbiology professionals should prepare
for this future reality. Clinical microbiologists must
ensure that the individuals who perform point-of-care
testing understand how to interpret the results. Clinical
microbiologists should be called upon to help select
the assay targets, advise on test formats, and
participate in clinical trials.”

* From “Clinical Microbiology in the 21st Century:
Keeping the Pace”. American Academy of
Microbiology, 2008. Available on-line at:
http://www.asm.org/academy/index.asp?bid=58445



http://www.asm.org/academy/index.asp?bid=58445
http://www.asm.org/academy/index.asp?bid=58445
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During the fifteenth century quack uroscopists
abounded in every land. These charlatans, who
travelled the country on a pony or nag, with the urine
basket slung on the arm, preyed on the credulity and
ignorance of the people. With a glib tongue they made
them believe that they could diagnose every disease
known under the sun, as well as prognosticate all kinds
of events, from a glance at the urine.



